(12)ftima*lfttca^^T^I§f]£;h.*:@BBtHBiI 



(i9) m&satomm&mM 
(43) @Bg^M a 

2005 ^lfl6 0 (06.01.2005) 




PCT 



llllllll Ilillll 'llllIlllllllilllllLlll 



(io) hib&m*-* 
WO 2005/001916 Al 



(51) SIS*#gF#JI 7 : 

(2D mmmmm^: 

(22) HESttiKiB: 

(25) m®tiim<DW®: 

(26) m®'£fflo>nm: 

(30) 

*$B|2003-182615 



H01L 21/205, C30B 29/06 
PCT/JP2004/008725 
2004 ^6 R21 B (21.06.2004) 

B*II 

2003 ^6 ft 26 S (26.06.2003) JP 



(71) mmx(^m^<±xm^m\^^xy. 

(SHIN-ETSU HANDOTAI CO., LTD.) 
[JP/JP]; T 1000005 JRJKS^ ttEE*l©fc-TB 4 § 

2 ^ Tokyo (JP). 

(72) «IUj#;;fcJ;tf 

(75) f6^#/aBIX (*SIZOLNT(D^): B* ft 



(NISHIZAWA, Tsuyoshl) [JP/JP]; f 9618061 fMAAB 
4*5t#tt S^Xigrt Fukushima(JP). 
(74) ftiX: JSHS BR , 9KARAFUNE, Yoshio etal.); T 

1620832 fiL&&$mzmwm-\ 8St6BX»s6*e 
;u s m Dtv&mvgWfmmmmnm * Tokyo <jp). 

(si) *t3t@ (»*<*>£ i^igy, ±To>as<Diirtea*< 

oIfl6>: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
B W, BY, BZ, C A, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 



(54) TiUe: METHOD FOR PRODUCING SILICON EPITAXIAL WAFER AND SILICON EPITAXIAL WAFER 



< 

so 

tH 

ON 

T— I 

IT) 

o 



(a x»-h ^ 



I 



SC2»>* 

I 



~~r~ 

I 



56 



57 



I 



|^~5S 



vUa>JM£A&«<7> 



T 



^59 



3^5ii 



T 



an 



1- 



5J2 



I 



5/i 



5i* 



A. .. START 

B. .. CLEANING PROCESS 
S1...SC1 CLEANING 
S2. PURIFIED WATER RINSING * 2 
S3...SC2 CLEANING 
S4... PURIFIED WATER RINSING * 2 
S5. .HYDROFLUORIC ACID CLEANING 
Se...PURIFIEO WATER RINSING * 2 
S7... DRYING 

S8... INTRODUCTION OF SILICON SINGLE CRYSTAL WAFER 

50 SEPARATION OF SILICON SINGLE CRYSTAL WAFER FROM SUSCEPTOR 

S10... HEATING OF INSIDE OF REACTION VESSEL 

S1 1 ... HYDROGEN HEAT TREATMENT 

512 ..PLACEMENT OF SILICON SINGLE CRYSTAL WAFER ON SUSCEPTOR 

51 3 ..VAPOR DEPOSITION OF SILICON EPITAXIAL LAYER 

51 4 ..TEMPERATURE DECREASE IN REACTION VESSEL 

51 5 ..TAKING-OUT OF SILICON EPITAXIAL WAFER 

C. END 



(57) Abstract: A method for producing a silicon epitaxial wafer 
is disclosed which enables to suppress formation of a little rough- 
ness on the backside of a silicon epitaxial wafer, thereby con- 
trolling the haze level of the entire backside to 50 ppm or less. 
The method comprises a hydrogen heat treatment step wherein 
a silicon single crystal substrate placed on a susceptor, which is 
arranged in a reaction vessel for supporting silicon single crys- 
tal wafers, is subjected to a heat treatment in a hydrogen atmos- 
phere, and a vapor growth step wherein a silicon epitaxial layer 
is vapor-deposited after the hydrogen heat treatment step. In mis 
method, the silicon single crystal substrate is separated from the 
susceptor during the hydrogen heat treatment step, while the sub- 
strate is placed on the susceptor during the vapor growth step. 
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